Calcitonin gene-related peptide (CGRP) in the regenerating rat sciatic nerve.
Calcitonin-gene related peptide (CGRP) is a neuromodulatory peptide present in motoneurons and a subpopulation of sensory neurons of the adult peripheral nervous system. Here we have investigated the changes in axonal transport of CGRP and CGRP receptor expression in the injured and regenerating rat sciatic nerve using CGRP-immunocytochemistry, radioimmunoassay and quantitative in situ receptor autoradiography techniques. Axotomy led to a gradual and prolonged, 2.5- to 3.5-fold increase in specific CGRP binding to the distal part of the crushed sciatic nerve, beginning 4-6 days after axotomy. An even stronger, up to 30-fold increase was observed after 30-42 day denervation in the distal part of the transected sciatic nerve, where neurite reinnervation was prevented by retroversion and ligation of the proximal nerve stump. Reconnection of the proximal and distal nerve stumps 21 days after transection did not lead to a major reduction in specific CGRP binding but prevented a further increase that occurred between 21 and 42 days after transection without reconnection. In contrast, the anterograde axonal transport of CGRP decreased after axotomy to 40-50% of the control values 6-8 days after nerve crush but recovered towards normal levels during successful regeneration. Interestingly, the retrograde axonal transport of CGRP appeared to amount to only 10-20% of the anterograde transport, suggesting that the peptide may be released by the regenerating neurites into the endoneurium of the injured peripheral nerve. In view of the persistent upregulation in endoneural CGRP binding after axotomy these data indicate that axonal CGRP could play a regulatory role in mediating axonal-endoneural cell interaction during peripheral nerve regeneration.